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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as 
set forth in section 102 of this title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole would have been obvious at 
the time the invention was made to a person having ordinary skill in the art to which said subject 
matter pertains. Patentability shall not be negatived by the manner in which the invention was 
made. 

Claims 1-3 are rejected under 35 U.S.C. 103(a) as being unpatentable over Foley et al in 
view of Morioka et al. (US Patent 6,333,742). 

Foley et al. teaches what is disclosed in claims 1-3 except for accumulating the radiance 
transfer contributions of the points, rendering and presenting the image. Foley et al. teaches 
creating an object positions texture representing positions of a set of points sampled over the 
object mapped into a texture space on page 742 where it is described in the second paragraph 
lines 1-5 that the position of each point is mapped in the texture space. Foley et al. also teaches 
representing normals of the set of sampled points mapped into the texture space on page 744 
section 16.3.3 where it is described that the surface normal of the points are used to map the 
points into a texture space as known in the art. Foley et al. also describes rendering the object 
from a direction to produce a shadow buffer representing depth from the object in the direction 
for the set of points on page 752 second paragraph lines 1-9 where it is described that a buffer 
which holds the depth information for each pixel, or shadow buffer, is used for each rendered 
pixel. Foley et al. teaches determining cosine terms, which are terms that describe the cosine of 
the angle between the light and the normal, of the set of sampled points for the direction 
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processed based on the surface normals in section 16.1.2 pages 724 second paragraph lines 1-4. 
Foley et al. teaches the shadowing or occlusion of points based on depth gathered form the 
shadow buffer and positions of the points on pages 752 lines 3-9 where it is described that the 
shadow buffer, or z-buffer, has visible-surface determination which determines occlusion of the 
points to be rendered, which is also illustrated in Figure 16.32. Foley et al. also teaches 
determining the radiance transfer contribution of the set of sampled points based on the cosine 
terms and shadowing on page 762 where it is described that radiance, which is the light emitted 
in a particular direction per unit of projected surface area, is determined for each point based on 
cosine terms as described on page 761 paragraph 3 line 4 and shadowing is also determined for a 
set of points and effects the illumination of a point as described on page 752 paragraph 1 lines 1- 
4 and 10-12. Again, Foley et al. fails to teach accumulating the radiance transfer contributions of 
the points, rendering an image of the object and presenting the image. 

Morioka et al. teaches the accumulation or storing of the radiance values of the set of 
sampled points for the currently iterated direction with that of the previously iterated directions 
in column 8 lines 42-46 where it is described that the light emitted in a particular direction from 
a point on the surface, or the radiance, for each point is calculated in all directions (column 15 
lines 10-11) and is stored in the table 80 as illustrated in Figure 19. Morioka et al. also describes 
rendering the image of the object based on the accumulated radiance value in column 7 lines 1 1- 
14, where it is described that the image is rendered by a rendering processor 3(Figure 6) that 
performs such tasks as shading which includes processing the radiance of the object as described 
in column 8 lines 63-67 mid column 9 lines 1-4. Morioka et al. also teaches presenting the 
image in column 12 lines 18-20 where it is described that the image is displayed on a monitor 



Application/Control Number; 10/692,361 Page 4 

Art Unit: 2671 

7(Figure 14). Regarding claim 2, Morika et al. teaches a memory for storing program code of at 
least one pixel shader and a radiance transfer coefficients processing program in column 17 lines 
39-47 where it is described that program code, as illustrated in Figure 21, that is known in the art 
to be stored on a computer readable medium, performs pixel shading in step 7 and processes 
radiance in step 1 where it is described that the light intensity values are determined. Morioka et 
ai. also teaches a central processing unit operating to execute the radiance transfer coefficients 
processing program in column 16 lines 10-16 where it is described that the light source 
information, which includes the radiance value of the pixel, is process by the CPU as illustrated 
in Figure 16 as element 1. Morioka et al. also teaches a graphics processing unit in column 7 
lines 24-33 where it is described that a geometry processor 2 that is illustrated in Figure 6, 
performs graphics processing and executes at least one pixel shader by a rendering processor as 
described in column 7 lines 34-38 and is illustrated as element 32 in Figure 6. Morioka et al. 
teaches the at least one pixel shader executing on a graphics processing unit performing texture 
operation form each direction sample about the object in column 12 lines 42-51 where it is 
described that the texture generator, which comprises the rendering processor that performs the 
same functionality of the disclosed graphics processing unit, performs texture operations for each 
pixel. The generated data is then sent to the shading circuit, which performs shading, and light 
intensity operations for each of a set of direction about the object as described in column 9 lines 
1-4. Regarding claim 1, Morioka et al. teaches the method of producing radiance coefficients, 
where the radiance is a value that represents the intensity of light emitted from a point on the 
surface, for a set of points sampled over a modeled object for rending the object on a computer in 
column 5 lines 41-52. Regarding claim 2, Morioka et al. teaches the computer system for 
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hardware accelerated processing in column 5 lines 20-30 and is illustrated in Figure 6. 
Regarding claim 3, Morioka et al. describes programming code, illustrated in Figure 21, that is 
stored on a computer being processed by a computer system illustrated in Figure 6 that performs 
the method of claim 1. It would have been obvious to one of ordinary skill in the art to combine 
the teachings of Foley et al. with Morioka et al. because this combination would provide 
radiance transfer values that are determined for points over a surface for a set of directions about 
the object that would accurately and efficiently display realistic lighting environments and 
effects in real-time. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Said Broome whose telephone number is (571)272-2931 . The 
examiner can normally be reached Monday-Friday between 8:30am-5pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ulka Chauhan can be reached on (571)272-7782. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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